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Abstract Historically, wool follicle density and
fibre diameter have been measured in skin sections
using a projection microscope. The aim of this
study was to assess the use of computer-assisted
image analysis (IA) for measuring follicle density
and fibre diameter from skin sections. Shrinkage
correction factors, primary, secondary, and total
follicle densities, and fibre diameter measurements,
determined manually (M) by projection microscope
and by IA, were compared to assess the differences
between the methods. The repeatability of sample
and field measurements and operator variation were
determined for the IA method. IA and M
measurements compared favourably with the
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exception of the correction factor and the sample
repeatability measurement of primary follicle
density. The results of this study indicate that IA
measurement of follicle density and fibre diameter
is both fast and comparable to the manual method,
though it is essential to use skilfully prepared
preparations.
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INTRODUCTION

The density of wool follicles has routinely been
measured manually (M) by microscopic exam-
ination of 8 \im transverse skin sections (cut parallel
to the surface of the skin), taken at a depth equal to
mid-sebaceous gland level (Carter & Clarke 1957).
The presence of extremely large bilobed sebaceous
gland lobes and sweat gland ducts enable primary
follicles to be distinguished from secondary follicles
(Fig. 1).

The number of primary and secondary follicles
is determined routinely in 8 mm2 of skin (usually 8
microscopic fields, each equivalent to 1 mm2 of
skin), with the results expressed as the number of
primary, secondary, and total follicles per mm2 of
skin. The follicle density measurements are then
corrected, to account for the reduction in area of
the skin during the preparation of the skin sections
(Maddocks & Jackson 1988). This measurement
process though accurate, is both slow and laborious
taking c. 90 min per sample (Carter & Clarke
1957).

The application of computer-assisted image
analysis (IA) to the measurement of wool follicle
density, potentially enables a significant reduction
in the counting time for each skin specimen. Other
parameters such as fibre diameter can also be
measured simultaneously.

The aim of this study was to assess the efficacy
and accuracy of using IA to measure wool follicle
density and fibre diameter in skin sections.
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Fig. 1 An 8 |am thick skin section cut parallel to the surface of the skin (x 155 mag). A primary follicle (P) and a
group of neighbouring secondary follicles (S) are identified by the solid boundary. Primary follicles can be
distinguished by the large bilobed sebaceous gland (SG) and the sweat gland duct (D) associated with each.

MATERIALS AND METHODS

Image analysis system
The Quantamet 600® (Leica Pty Ltd, North Ryde,
NSW Australia) IA system was used to analyse
both the black and white macroscopic and colour
microscopic images.

Animals
Twenty-nine, medium-woolled, 1 -year-old Merino
ewes grazed at Longford Research Station
Armidale, NSW, Australia, were randomly selected
for the study. The investigation was conducted
with the approval of the Animal Experimentation
and Ethics Committee (CSIRO, Division of Animal
Production, Armidale, NSW, Australia).

Skin biopsy collection
A 2 x 2 cm flat, wrinkle-free area was identified
on the right midside of each animal as the biopsy

site, with the wool clipped from a 10 x 10 cm
area around it. A subcutaneous injection of 8 ml
Xylocaine® containing 2% adrenaline, was
administered along the anterior and dorsal edges
of the biopsy site, and 5 min was allowed for the
area to become anaesthetised. A circular full
depth incision was made in the skin using a
sharp trephine (1 cm diam.), ensuring that the
skin was not stretched in the process, and the
biopsy was excised using round-nosed scissors
and forceps.

Skin sectioning and staining
Skin biopsies were fixed in 10% buffered formalin
for 7 days, dehydrated, cleared, and embedded in
paraffin wax. Transverse sections (8 \im thick)
were cut parallel to the surface of the skin at mid-
sebaceous gland level and stained with haema-
toxylin, eosin, and picric acid (Maddocks & Jackson
1988).


